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PO3POBKA METOAUK I30JIFOBAHHSA TIOHOPMLITY
3 BIOJIOI'TYHUX PIAUH OPTAHI3MY

BuBY€HO yMOBWM i30/110BaHHSI [JOHOPMIJTy 3 GIONOridHUX pPiAnH Ha MOAEbHUX CyMiLLiax 3 KPOB't0 i cevero 3a
ZI0rMOMOIOK0 PI3HUX OCaLKYBaYiB (POPMEHVIX E/IEMEHTIB KPOBi Ta OiNKIB, sIKi HafuacTiLLie 3aCTOCOBYIOTb Y Cy4aCHOMY
XiMIiKO-TOKCUIKOJIOMYHOMY aHasi3i. BCTaHOB/IEHO, LLIO 3 BUKOPUCTaHUX METOLIB HabifibLL eheKTUBHUMM € METOAMN
i3osmoBaHHs1 JOHOPMITy 3 KPOBI Ta ce4i 3a yMoB 06pobki bionoriyHux piavH 0,1 M po34mMHOM KNCJI0TY XJ10pUCTO-
BOAHEBOI Ta BUKOPUCTAHHSI AJ1s1 OYULLIEHHS “KNC/I0i” BOOHOI BUTSIXKKM Ui eKCTpakLii npernapary 3 “my»kHoi” BOgHOI
BUTSIXKKU IETUIIOBOrO €CTEPY Ta XJ10p0p0pMY BiArNOBIAHO.

KJTKOHOBI CJTOBA: poHopMin, ToHKowwapoBa xpomarorpadisa, BucokoedeKTUBHa pignHHaA Xpomaro-
rpadia, YP-cnekrtpodoromerpisa, ¢oToKonopumMeTpia, ioHOMETPiA, EeKCTPaKLUid, i30/1I0BaHHA 3 KPOBi Ta

cedi.

BCTYI. 3a iHpopmalLlielo, HaBeOeHo B Ha-
YKOBIl niTepartypi, LOHOPMIN BUKJIMKAE iHTEPEC 3
TOYKM 30pPY XiMIKO-TOKCUKOSOMYHMX OO0CNIOKEHbD.
Po3po6HMKM Ta KOMMaHii-BUPOBHWKN Yy CBOIX peK-
NaMHUX MaTepianax BKasyBa/IM Ha MPaKTUYHY
BiZICYTHICTb O3HaK PO3BUTKY (Pi3N4HOI 3a/1EXKHOCTI,
BiACYTHICTb NeTanbHMX BUNAAKIB Npu 3acToCy-
BaHHI OOHOPMIfTy, @ TakOX Ha OKpeMi BMNadKu
nepenosyBaHHs, LLLO NEPEBaXHO HE BMMaraloTb
npoBeaeHHs NiaTpuMyBanbHOI Tepanii [6-8]. Ane
BXe HesabapoM 3’ABMNIMCS BiAOMOCTI Npo BU-
nagkm CMepTeNIbHUX OTPYEHb OOHOPMIIOM Y
Himeuuuni, ®paHuii, Bennkobputanii, CLLA [9-
11, 14, 18]. Y 1983 poLi noigomnsanocs rnpo cyi-
UMaasIbHE OTPYEHHST AOHOPMINOM 20-pivHOT XXIiHKU
Ha POHI NpuriMaHHa ankoronio [18]. Y 1987 poui
B HimeuyumHi 6yno 3adikcoBaHo 109 netanbHMX
OTpyeHb aoHopminom [14]. Y nepiog 3 1985 no
1995 pik ny6nikauii Npo BUNaaKM rocTpux OTpy-
€Hb, NepeaosyBaHb i NieTallbHUX Pe3ynbTaTiB y
Xo4i nikyBaHHS MpenapaTtoM, a TakoX BUMaaku
cyiumay i NpuinMaHHa Ha POHI alkoroso nova-
m 3'a9BnaTucsa Bee yacTiwe [9-11, 14, 18].

3a gaHnMM HaujoHannbHOro MEAUYHOrO YHi-
BepcuteTy BenukobpuraHii B nepiog, 3 1983 no
1999 pik, y Cnony4yeHoMy KOPONIBCTBI AOHOPMIN
YBIMLWOB [0 NepLuol COTHI nikapCbkux npena-
patiB, OTPYEHHS KUMKW Ha4YacTille PeECTpyloTb
Ha TepuTopii Uiel aepxasu [11]. Y DiHnaHgji
dikeytotb 00 10 neTanbHMX OTPYEHL JOHOPMINIOM
Ha pik [15-17]. Kpim TOro, 3a ymMOB TpMBaJIOro
NpUMaHHg npenapaT HeratuMBHO BMJIMBAE Ha

© I. M. IBanuyk, B. B. Bonotog, J1. tO. KnumeHko, 3. B. LLlos-
koBa, 2011.

nam’aTb, NPUrHiYYe peakuil opraHiamy i pyxoBy
aKTMBHICTb, LLLO, 30KpeMa, NpU3BOAUTb 0 aBTOKa-
TacTpod 3a y4acTiO BOLIIB, SKi PeErynsapHoO npuii-
MatoTb AoHopmin [12, 13, 15]. Y L Beu;i wopiyHO
TpannseTeca oo 20 Takux Bunagkis [12, 13].

MoTpiOHO 3a3HAYNTN, LLLO NETASbHI 1 TOKCUYHI
[031 [OHOPMINY B PI3HMX MaLEHTIB MOXYTb Bif-
pisHaTica B 10-20 pasiB, 9K i KOHUEHTpaLji npe-
rnapary B NeYiHLi, KPoBi Ta cedi. Tak, ons cevi 3a-
¢dikcoBaHO MOKa3HWKM B Aianal3oHi Big 16 no
148 mr/n, pna kposi — Bio, 7 oo 120 mr/n, a ang
nedviHkn — Big, 14 no 800 mr/kr [9-18].

MpoTe iHpopmauis Woa0 OTPYEHb OOHOPMI-
JIOM Ha TepuTopil YKpaiHM BiOCYTHS, HE B OCTaH-
HIO Yepry ToMy, LLIO0 METOAM NOr0 XiMiKO-TOKCUKO-
JIOTYHOro A0CHIIKEHHSI MPaKTUYHO He pPo3pob-
NeHo.

OOHUM i3 HAMBaXXNMBILLMX eTariB XiMiKO-TOK-
CUKONOTiYHOrO AOCNIAKEHHSI € NMPOBEOEHHS i30-
NIOBaHHA npenapaty 3 GionoriyHoro marepiany,
3okpemMa 3 GioNIoriYHUX PiavH, 3 MakCUMasIbHO
MOXJ/IMBUM BUXOO0M.

MeToto JaHoi poboTur Oyna po3podka MeToniB
i30M110BaHHA O0OHOPMINY 3 BGionoriyHux piguH
opraHiaMmy — KpOBi Ta Ceui.

lMonepenHi OOCNIOXEHHA YMOB €KCTpPaKL,il
JOHOPMISTY 3 BOOHUX PO34MHIB OpraHiYyHMMM PO3-
YMHHMKaMW nokKasanu, Lo XJ0podopm ekcTpa-
rye AOHOPMIN i3 BOOHMX PO34YMHIB Y JIY>)KHOMY Ce-
penoBuLLLi — NPy LbOMY NPU OQHOPa30BiA EeKCT-
pakLji B opraHiyHuin uap nepexoauTb 6M3bKO
90 % npenapaty. CTyniHb 0OHOPA30BOI EKCT-
pakuii AOHOPMINY 3 BOOHUX PO3YUHIB AOieTUNo-
BVMM €CTepoM csrae Makcmmymy (75 %) npu
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pH=10-12. N'ekcaH MpakTUYHO HE eKcTparye
JOHOPMIN i3 BOOHMX PO34MHIB Hi 3 KUCNOro, Hi 3
NYXHOro cepenosmLLa.

METOOWV OOCNIOXKEHHE. Mpw aocnimkeHH: BU-
[ineHHs noHopMiny 3 GioNnorivyHMX piauH BUKOPUC-
TOBYB/IM MOAESbHI CyMiLLIi KPOBi Ta Cedi 3 npena-
patom. Ons usoro Ao 10 r BignosigHol GionorivyHoi
piavHn popasanm 1,00 Mn po34MHY OOHOPMINY Y
Bodi ouneHin (1000 Mkr npenaparty), peTenbHO
nepemilLlyBanu i 3sanviiann Ha aoby. oryeanun Ta-
KOX KOHTPOJIbHI CyMiLli GionoriyHnx pigyH i3 pos-
YMHHMKOM (BOAA O4MLLIEHA), OOCAIIKEHHS AKUX
NMpoBOOVAN NapasieflbHO 3 OCHOBHUMM.

KinbkiCTb OOHOPMINY, SKUIA BUKOPWUCTOBYBA-
M Ons BUKOHAHHA MOAenbHUX gocnigis, 6yno
pO3pPaxoBaHO, BUXOAAYN 3 AAHUX HAYKOBOI NiTe-
patypm [9, 10, 14, 18] wopno KinbkoCTi npenapary
B GioNoriyHMX pignHax NloguMHU NpyY CMepTeSb-
HUX OTPYEHHSIX.

I30nt0BaHHS AOHOPMINY 3 KPOBi MpOBOOWN
3a ABOMa MeToaykamu, Lo Bigpi3HAINCS BUKO-
pucTaHMM ocagxxyBademMm ang GopmeHunx ene-
MEHTiB KpOoBi Ta bifkiB.

Y nepwomy Bunagky no 10 r mogenbHoi
CyMiLLli KpoBi 3 ooHOpMINom gogasann 5 mn 0,1 M
PO34MHY KNCNOTU XJTOPUCTOBOOHEBOI, Nepemilly-
Ba/IM Ta MepeBipsan 3a yHIBEPCaIbHUM iHOMKA-
TOPHMM nariepom pH cymiwi (Npy HeobXiaHOCTI
no Kpannsax gogasanv 6 M posymH KUCIOTU XNo-
pUCTOBOAHEBOI A0 pH=2), 3anuwann Ha 2 rop,
NpW NOCTIMHOMY NepemillyBaHHi. CyMill LLeHTpu-
dyryeanu (npotarom 5 xB npu 5000 06./x8B),
3NMBAIM HAOOCAA0BY PIOMHY i TpUYi ekcTpary-
BN OIi€TUIOBUM E€CTEPOM MopuisiMu rno 5 mn.
ECTepHi BUTSXKKM Bioainsnm Ta B NogasibLLIOMy HE
pocnimkysann. BogHuin wap nignyxysanm 50 %
PO34MHOM Hatpito rigpokemay Ao pH=11 i Tpwuui
eKkcTparyBsanm xnopodopmMom nopuigmm no 10 mn
(Npn YyTBOPEHHI CTINKMX eMYNbCiii 3aCTOCOBY-
Banu UEHTpPUGYryBaHHsa (NpOTArom 5 xB npu
5000 06./xB)).

Y npyromy Bunagky oo 10 r MoaenbHOI CyMili
KpoBi 3 goHopminom agogasanm 5 mn 10 % Boa-
HOrO PO34YMHY KUCIIOTU TPUXIIOPALIETATHOI, nepe-
MillyBanu Ta 3anuwanu Ha 1 rog npuv nocTin-
HOMy nepemiwyBaHHi. Cymill uLeHTpudyrysanu
(npotsarom 5 xB npy 5000 06./xB), 3nMBann Han-
0CafoBy piavHy, nepesipsnn pH (NoBUHEH OO-
PiBHIOBATK 2) i TpWui ekcTparysanm AiETUIOBUM
€CcTepoM nopujsmMu no 5 mn. ECTepHi BUTSXKKN
BiOOINAAN Ta B NOAAsIbLLOMY HE AOCAIMKYBAIN.
BogHun wap nignyxyeanm 50 % posyMHOM Ha-
Tpito rigpokemay oo pH=11 i Tpuyi excrparysann
xnopodpopmom nopuigsmm no 10 mn (npun yTBO-
PEHHI CTINKMUX eMynbCiii 3aCTOCOBYBaIN LIEHTPU-
dyryBaHHsa (npotarom 5 xB npy 5000 06./xB)).

I30M10BaHHA OOHOPMINY i3 cedi npoBOAUMn
Takum YmHom. 1o 10 r MoaenbHOI CyMilli cevi 3
noHopminom gopasann 0,1 M po3ynH KMCNOTH
XopucToBOAHEBOI A0 PH=2 i Tpwui ekcTparysa-
N OjeTunoBmM ectepoM nopuigmu rno 5 mn. Ec-
TEPHI BUTSDKKM BIgAiNgnn 1a B NOOQIbLLOMY HE
pocnimkysann. BogHuin wap nignyxysanm 50 %
PO34MHOM Hatpito rigpokemay Ao pH=11 i Tpwuui
eKkcTparyBanm xnopodopmMom nopuigmm no 10 mn
(Npn YyTBOPEHHI CTINKMX €MY/bCiii 3aCTOCOBY-
Banu UEHTPUGYryBaHHsa (NpPOTArom 5 xB npu
5000 06./xB)).

OpepxaHi BUTSKKM (“ny>xHa” xnopodopmMHa
BUTSXKA) 00’eaHyBanM Ta @inbTpyBann 4epes
nanepoBuin diNbTp (“d4epBoHa CTpiuka”) 3 1 r
HaTpito cynbdaTty 6e3B0AHOro B MipHY KOnby
micTkicTio 25,0 mn, goBoaunun 06’em xnopodop-
MOM [0 MO3Haykn. Takmm YMHOM, OTPUMYBAIU
BUTSXKKM 1, 2 Ta 3.

Mo 5, 10 Ta 100 MKN OTPUMAHOI XJ1I0POPOPM-
HOI BUTSDKKM BUKOPUCTOBYBUTIN A5 ioeHTUIKaLi
JoHopminy metogom TLLX [3].

KinbkicHe BU3HA4YEHHSI OOHOPMINTY NMPoBOAU-
nn 3a YP-cnekTpodOoTOMETPUYHOIO, EKCTPaKLLin-
HO-(POTOMETPUYHOIO, IOHOMETPUYHOIO Ta BEPX-
meTogukamu B 10 Mn ogepxxaHoi xnopodopm-
HOI BUTSKKMW, LLLO BUCBIT/IEHO HaMm B poboTtax [1,
2, 4, 5]. JocnimkeHHs metonom BEPX nposoaun-
JIM NiCNg OYNCTKU OTPUMAHOI X/TOPOd OPMHOI BU-
TSOKKM meTogom TLLX.

MeTtoauka TLLX-04MCTKM BUTSXKOK i3 Bionoriy-
HUX pignH. 10 Mn xN10PODOPMHOI BUTSIXKKN BU-
napoByBasIM Ha BOASHIN OaHi 4O CyXOro 3asuii-
Ky, k1 po3dnnHanm B 0,5 mn xnopodopmy Ta
KiIbKiCHO HAHOCWUNKM Ha NiHil0 CTapTy XpomMato-
rpadiyHoi nnactuHn “Sorbfil” MTCX-1IB (nnactu-
HK nonepenHbo 0bpobnsnu 0,1 M po34ymMHOM
Kanito rigpokcuay B MeTaHoni, a noTiM BMCYLLY-
Basm npu 110 °C npotarom 30 xB) CMyrowo win-
puHoto 2 cm. MNopsaa HaHocunu 10 Mkn cTaHpap-
THOrO0 XJI0POPOPMHOIr0 PO3YMHY LOHOPMINY
(KOHUeHTpauis 1 MKr/mkn).

MnactuHy entoloBanm B XOopogdopMi 3 METOIO
O4YMCTKU BifL, CNIBEKCTPAKTUBHUX PEYOBUH — OOMH
pa3 abo, 3a HeoOXiAHOCTI, ABivi. 3a LMX yMOB O0-
HOPMIST 3INLLIAETLCS Ha NiHIl CTapTy, a CMiBeKCT-
PaKTUBHI PEYOBUHMN MIFPYIOTb A0 NiHiT (iHiLy.

Micnsa BuCyLLYBaHHS enioloBaNIv NIACTUHY B
CUCTEMI PO3YMHHUKIB XTO0POPOPM — METAHON
(90:10), BucyLyBann, NPOSIBASAN CMyry “ceigka”
peakTmBom [pareHoopda Ta crnocTepiranv nng-
My KopudHeBOro konbopy 3 R=0,58.

XpomaTorpadyBaHHS NMPOBOANAUN B KaMepi
o6’emom 500 cm?, B siky BHocu 10 mn cuctemm
PO34YMHHUKIB. Kamepy HacuyyBanm npoTarom
30 xB. [loBxuHa Lwnsixy npob6iry po34nMHHUKIB cTa-
HOBUTbL 5 CM.

—
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3a JornoMOrow ckanbMens HaBmpoTu nng-
MM “CcBigKa” 3 MNaCTUHU PETENbHO 3HIMann cop-
GeHT 3 nowi 3 cMx1 cM y ckisgHUIA dnakoH. Y
dnakoH pogasann 10 mn 0,1 M po34umHy Kmncno-
TWU XJTOPUCTOBOOHEBOI (MPW HACTYNMHOMY MpPOBe-
OEeHHi KinbKicCHOro BM3HadeHHs 3a Yd-cnekTpo-
doTomeTpuyHoIo MeToaukoo) ado 10 mn 0,01 M
PO34MHY KMUCNOTU XJIOPUCTOBOOHEBOI (NpU Ha-
CTYNMHOMY MPOBEAEHHI KiNbKICHOr0 BU3HAYEHHS
3a eKcTpakLjinHo-poToMETprYHOIO abo BEPX-
METOAMKOIO) Ta CTPYLLYBaNIM MPOTArom 5 xB, nicng
yoro QinbTpyBanu B MipHy Konby MiCTKiCTiO
10,0 mn Ta goBoaunu 06’€M PO34YMHY Yepes3
&inbTp (“y4epBoOHa CTpIUKa”) BiANOBIOHMM PO34UH-
HMKOM OO MO3HAYKW.

PE3Y/IbTATU I OB OBOPEHH4. PesynbTa-
TN KiNIbKICHOrO BU3HAYEHHS OOHOPMINY Y BUTSXK-
Kax i3 6ioNoriYyHMX PigvH HaBeoeHo B Tabnu.

Takum YMHOM, NOTPIBHO 3a3HAYMTU, LLLIO Haii-
Kpalli pesynbTaTtu i30J1l0BaHHA OOHOPMINY 3
KpoBi Ta cedi Oyno ogepXxaHo 3a yMOB 0OpoOKU
GionoriyHmx piayH 0,1 M po34MHOM KMCNOTU XI10-
PUCTOBOAHEBOI i BMKOPUCTAHHA AJI1 OYUCTKMU
“Kncnoi” BOOHOI BUTSDKKU M eKCTPaKUji npenapa-
Ty 3 “NYXHOI” BOOHOI BUTSKKM Oi€TUIOBOrO eCTe-
py Ta xsopodopmy BiAnoBIAHO.

3a yMOB MpoBeAeHHs igeHTudikauii nosm-
TUBHUIA Pe3YNbTaT OAepPXaHO 1A BCiX BUTSXKOK.
3a gonomorolo 3anponoHoBaHux TLLUX-meroamk
ineHTndikauil MOXHa BUSBUTU JOHOPMIST MPU MOro
BMiCTi B Npob6i He meHwe 0,1 mkr. Cnig 3a3Ha-
YUTW, LLLO CMiBEKCTPAKTMBHI PEYOBMHU MPU Mpo-
BeOEeHHI igeHTudiKauji He 3aBaxaloTb BUSIBNEH-
HIO IOHOPMINY Y BUTSIXKKaX i3 GIONOrYHMX PiavH.

3anponoHoBaHa meTtoamka TLUX-o4uncTkin
[03BONISIE BUAINNTI 3 NAACTUHM He MeHLW K 90 %

npenapary.

Tabnmus — Pe3ynbTaTtu i30/10BaHHA AOHOPMINy 3 GioNoriYyHUX pigaviH
Ta iX MeTponoriyHi xapakrtepuctukm (n=3, a=0,95)

BuaineHo poHopwminy, %
MeTton Yd-cnekTpo- dboTokoNopK- ) BEPX -
B .
T3 | izonioBanhs dboTomeTpuuHa MeTpuYHa IoHOMETPHa npsiMe BU3HAYEHHS
mMeToauka :
MeToauKa MeToaVKa (nicnga TLWX-o4nctkmn)
1 'S KPOB! 75,53+1,72 76,79+2,22 75,01£1,20 75,30%4,13
(meToguka l)
'3 KpOoBI 70,06+3,16 63,99+1,29 65,49+2,00 70,46+5,55
(meToauka ll)
i3 ceuyi 89,85+3,09 91,07+5,87 90,97+4,76 91,59+6,63

BMCHOBKW. 1. BuB4eHO YMOBM i30/110BaHHS
JOHOPMINy 3 GIONOriYHUX PIaVH Ha MOOENbHUX
CyMilLax 3 KPOB’l0 i CeYEl0 3a A0NMOMOrol PiSHMX
ocag)xyBadiB GOPMEHMX €IEMEHTIB KPOBi Ta
6inkiB, LLLO HaYacTilLe 3aCTOCOBYIOTLCS Y Cydac-
HOMY XiMiKO-TOKCMKOSOriYHOMY aHanisi. BctaHoB-
JIEHO, L0 3 BMKOPWUCTAHWX METOAiB HabinbLL
ePexkTUBHUMN € METOOW i30/1I0BaHHS JOHOPMINY
3 KpOBi Ta cedi 3a yMOB 00OPOOKM BioNoriyHMX
pionH 0,1 M pO34MHOM KWUCNOTU XITOPUCTOBOL-
HEBOI i 3aCTOCYBaHHSI 419 O4YNCTKM “KNCOI” BOA-
HOI BUTSKKM 1 eKCTPaKLIi npenapaty 3 “ny>Hoi”
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U. M. Ueanuyk, B. B. Bonortog, J1. 0. KnumeHko, 3. B. LLloBkoBas
HALIMOHAJTbHBIA GAPMALIEBTUYECKUIA YHUBEPCUTET, XAPLKOB

PABPABOTKA METOAUK U30JIUPOBAHUA JTOHOPMMUJIA
N3 BUOJIOTUYECKHUX KUJIKOCTEW OPTAHHU3MA

Pesiome

U3y4eHbl yCrioBuSl N30/IMpPOBaHNS JOHOPMUIIA M3 OBMOSIOrNYECKUX XUAKOCTEN Ha MOAE/IbHbBIX CMECSIX C KO-
BbIO VI MOYOV C [TOMOLLIbIO PA3ITNHHBIX 0CaANTESIEN POPMEHHBIX 3/IEMEHTOB KPOBU 1 GE/IKOB, KOTOPbIE YalLle BCEro
MPUMEHSIIOT B COBPEMEHHOM XUMUNKO-TOKCUKOJIOTMYECKOM aHa/In3e. YCTaHOoB/IEHO, YTO C UCIO/Ib30BaHHbIX METO-
Z10B Hamnborsiee apHeKTUBHbLIMU SIBJISIIOTCS METOAbl U30/IMPOBaHUSI JOHOPMUIIA U3 KPOBU Y MOYU B YCITOBUSIX
06pabotku buosnornyeckux xuakocteri 0,1 M pacTBOPOM KUCJIOTbI XJI0PVMICTOBOAOPOAHOM M UCT0/Ib30BaHUS 151
OYNCTKM “KNCI0ro” BOAHOIO U3BJIEYEHWS M IKCTPaKLUMM npenapara 13 “Lueao4Horo” BOAHOro U3BJIEYEHNS ANITU -
JIOBOIro a¢upa v xsi0p0¢hopma COOTBETCTBEHHO.

KJTIOHEBbBIE CJIOBA: moHOpMUA, TOHKOC/OMHas Xpomarorpadusi, BbiICOKO3I(@deKTUBHAA XXNOKOCTHasA
xpomatorpadpusa, YP-cnekrpodporomerpus, GoTOKONOPUMETPUS, MOHOMETPUS, IKCTPaKLMA, U30NTMPO-
BaHue U3 KPOBM U MOHYMN.

I. M. Ivanchuk, V. V. Bolotov, L. Yu. Klymenko, Z. V. Shovkova
NATIONAL UNIVERSITY OF PHARMACY, KHARKIV

DEVELOPMENT OF DONORMIL ISOLATION METHODS
FROM ORGANISM BIOLOGICAL LIQUIDS

Summary
The conditions of donormil isolation from biological liquids at model mixtures with blood and urine by different
precipitants of hemocytes and albumens, which are more frequent than all used in the modern chemico-
toxycological analysis have been studied. It has been set that among the used methods the most effective are
methods of donormil isolation from blood and urine at the conditions of treatment of biological liquids by 0,1 M
hydrochloric acid solution and the using diethyl ether and chloroform for purification of acid aqueous extraction
and medicine extracting from alkaline aqueous extraction respectively.

KEY WORDS: donormil, thin-layer chromatography, high-performance liquid chromatography,
UV-spectrophotometry, photocolorimetry, ioinometry, extraction, isolation from blood and urine.
OrpumaHo 28.03.11
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